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(57) ABSTRACT 

Asystem for discharging material, having a material holding 
container, a ?rst material transport device, to transport 
material from the material holding container, a second 
material transport device, to deliver material from the ?rst 
material transport device to a desired location remote from 
the vehicle and a material hold-doWn device arranged on the 
second material transport device. The material hold-doWn 
device is movable betWeen a raised position and a loWered 
position, and holds material securely on the second material 
transport device until the material has been accelerated up to 
the desired travel speed. The material hold-doWn device has 
a ?rst Wheel shaft With a ?rst Wheel and a second Wheel, a 
second Wheel shaft With a third Wheel and an endless belt 
running from the ?rst Wheel shaft to the second Wheel shaft 
and resting upon the ?rst Wheel, the second Wheel and the 
third Wheel. The ?rst and second Wheel shafts are connected 
by a frame device. The third Wheel is arranged substantially 
centred on the second Wheel shaft and the ?rst Wheel and the 
second Wheel are substantially equidistant from the centre of 
the ?rst Wheel shaft. The endless belt is self-tracking, i.e. it 
stays centred on the three Wheels even at higher speeds. 

6 Claims, 10 Drawing Sheets 
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VEHICLE DISCHARGE SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a system for discharging material 
from a vehicle and, more particularly, to a conveyor arrange 
ment mounted to a vehicle, such as a truck. The vehicle has 
a material holding container connected to one or more 
hoppers leading to an endless belt transporter arrangement 
situated directly underneath the material holding container. 

2. Description of the Prior Art 
The material for discharge is any divided material such as 

gravel or sand. It is desirable to deposit the material at a 
location remote from the immediate area around the vehicle, 
thus an apparatus as disclosed in US. Pat. No. 5,286,158 has 
been developed. The discharged material is ?ung at high 
speed from the apparatus, directed toWards the deposit area. 
The discharge apparatus includes a high speed endless belt 
having a loWer middle cross-section and higher sides, to 
keep the material centred on the belt. Above the belt, a 
constraining member Which de?ects material to be distrib 
uted onto the central portion of the belt and also retains the 
material on this central portion. The constraining member is 
basically a de?ector shield to prevent material from leaving 
the belt before the material reaches the discharge opening. 
The constant barrage of loose material on the constraining 
member creates an unnecessary high noise level at the same 
time as the Wear on the constraining member is unnecessary 
high. At the same time, the material is accelerated up to 
discharge speed only by the gravitational and frictional 
forces Working on and betWeen the ?rst belt and the mate 
rial. 

Today, the most commonly used vehicle has a material 
holding container mounted on the vehicle, a plurality of 
material feeding means arranged at a loWer part of the 
container, and a ?rst material transport means arranged to 
transport material from the feeding means. The material 
transport means is usually a loW speed ?rst endless belt 
running over a plurality of ?rst rollers. The ?rst endless belt 
has a ?rst end, located adjacent the material holding 
container, and a second end, located aWay from the material 
holding container. A second material transport means is 
arranged to cooperate With the ?rst material transport means 
and this second material transport means is usually a second 
endless belt running over a plurality of second rollers. The 
second endless belt has a third end, located adjacent the 
second end of the ?rst endless belt, and a fourth end, 
pointing in the direction of the desired material discharge. 
The second material transport means further has a material 
hold-doWn means arranged above the material transport 
means and in frictional contact With the second endless belt. 
The material hold-doWn means is usually a third endless 
belt. This third endless belt is driven by frictional forces 
betWeen itself and the second endless belt, and usually has 
a forWard roller, a rearWard roller and doWnWardly arranged 
pulley Wheels to keep the third endless belt stretched along 
a distance of the second endless belt, so that the material is 
securely held betWeen the tWo belts to prevent any material 
from leaving the second endless belt before the material has 
reached the desired discharge speed. Large tracking prob 
lems are often associated With this construction of the third 
endless belt, i.e. the belt does not stay centred on the rollers, 
but tries to leave the rollers in either sideWays direction. To 
combat this, end Wheels or ?anged ends of the rollers have 
been used, Which forcibly constrain the belt to remain on the 
rollers. This increases the poWer required to propel the 
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2 
second endless belt because of the increased poWer lost to 
frictional forces, and also increases the Wear and tear on the 
third endless belt. 

There is a need for an improved apparatus Which Would 
provide for less required driving poWer for the second 
endless belt and loWer Wear on the third endless belt. 

SUMMARY OF THE INVENTION 

In vieW of the preceding, it is an object of the invention 
to provide an improved apparatus for discharge of material 
from a vehicle. 

To provide less required driving poWer to the second 
endless belt and to loWer the Wear on the third endless belt, 
the third endless belt has a rear roller in the form of a narroW 
Wheel, and a front roller in the shape of a roll or tWo separate 
Wheels located one each toWards the respective edge of the 
belt. With this arrangement, the third endless belt is self 
tracking in its rollers, When it is propelled by the second 
endless belt. 

Thus, according to the invention, a system for discharging 
material from a vehicle comprises a material holding con 
tainer mounted on the vehicle, a plurality of material feeding 
means, such as hoppers, arranged at a loWer part of the 
container, and a ?rst material transport means arranged to 
transport material from the feeding means. The ?rst material 
transport means preferably comprises a loW speed ?rst 
endless belt running over a plurality of ?rst rollers, the ?rst 
endless belt having a ?rst end, located adjacent the material 
holding container, and a second end, located aWay from the 
material holding container. 
A second material transport means is arranged to coop 

erate With the ?rst material transport means, the second 
material transport means preferably comprising a second 
endless belt running over a plurality of second rollers. The 
second endless belt has a third end, located adjacent the 
second end of the ?rst endless belt, and a fourth end, 
pointing in the direction of the desired material discharge. 
The second material transport means further comprises a 
material hold-doWn means arranged above the second end 
less belt and engageable in frictional contact With the second 
endless belt. The material hold-doWn means comprises a 
third endless belt, a ?rst Wheel shaft With a ?rst Wheel and 
a second Wheel, a second Wheel shaft With a third Wheel and 
a second endless belt running from the ?rst Wheel shaft to 
the second Wheel shaft and resting upon the ?rst Wheel, the 
second Wheel and the third Wheel. The ?rst and second 
Wheel shafts are connected by a frame means. The third 
Wheel is arranged substantially centred on the second Wheel 
shaft and the ?rst Wheel and the second Wheel are substan 
tially equidistant from the centre of the ?rst Wheel shaft. The 
third endless belt is propelled by frictional forces betWeen 
the second endless belt and the third endless belt. The 
arrangement With three Wheels holding the respective ends 
of the third endless belt improves the tracking of the third 
endless belt. The third endless belt is thus self-tracking on 
the three Wheels, even if the ?rst and second Wheel shafts are 
not longitudinally parallel to each other. 
The material emptied from the material holding container 

is propelled to a loW speed on the ?rst endless belt and then 
transferred to the second endless belt, Where the material is 
accelerated to a high speed. To hold the material securely on 
the second endless belt, until it reaches the desired velocity, 
the material hold-doWn means presses the material onto the 
second endless belt. This prevents the material from being 
scattered from the second endless belt prematurely, thus 
improving both the efficiency of the system as Well as the 
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environmental safety of the operator of the system and 
anyone in the vicinity of the system. The material being 
discharged from the second endless belt can be accurately 
placed at the desired remote location from the system by 
throWing the material a certain distance from the discharge 
end of the second endless belt. 

Further features of the invention Will be described or Will 
become apparent in the folloWing detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will noW be described in detail With refer 
ence to the accompanying draWings, in Which: 

FIG. 1A is a side vieW of a vehicle equipped With a system 
according to one embodiment of the invention, shoWing the 
hold-doWn means in its raised position, 

FIG. 1B is a side vieW of a vehicle equipped With a system 
according to one embodiment of the invention, shoWing the 
hold-doWn means in its loWered position, 

FIG. 1C is a side vieW of the second material transport 
means and the material hold doWn means according to the 
invention, shoWing the hold-doWn means in its loWered 
position, 

FIG. 2A is a side vieW of the second material transport 
means and the material hold doWn means according to the 
invention, shoWing the hold-doWn means in its raised 
position, 

FIG. 2B is a sectional front vieW of the system according 
to FIG. 2A, along line A—A, 

FIG. 2C is a vieW from above of the frame means and 
Wheels of the material hold doWn means according to FIGS. 
2A and 2B, 

FIG. 2D is a side vieW of the second material transport 
means and the material hold doWn means according to the 
invention, shoWing the material hold-doWn means in its 
loWered position, 

FIG. 2E is a sectional front vieW of the system according 
to FIG. 2D, along line C—C, 

FIG. 3A is a perspective side vieW of a system according 
to the invention, shoWing the material hold-doWn means in 
its raised position, 

FIG. 3B is a perspective side vieW of a system according 
to the invention, shoWing the material hold-doWn means in 
its loWered position, 

FIG. 4A is an exploded perspective elevational vieW of 
the frame and its associated aXles and Wheels according to 
the invention, 

FIG. 4B is a perspective elevational vieW of the frame and 
its associated aXles and Wheels according to the invention, 
and 

FIG. 5 is a perspective elevational vieW of the support for 
the hold-doWn means and its associated sWivel means 
according to the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

According to the invention and referring to FIGS. 1A to 
1C, a system 1 for discharging material from a vehicle 10, 
comprises a material holding container 11 mounted on the 
vehicle, a plurality of material feeding means 12, such as 
hoppers, arranged at a loWer part 13 of the container. 
Further, a ?rst material transport means 14 is arranged to 
transport material from the plurality of feeding means, the 
?rst material transport means preferably comprises a ?rst 
endless belt 15 running over a plurality of ?rst rollers 16. 
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4 
The ?rst endless belt preferably runs underneath and the 
complete length of the material holding container 11, and is 
arranged to receive discharged material from each of the 
plurality of material feeding means 12. The ?rst endless belt 
has a ?rst end 17, located adjacent the forWard end of the 
material holding container 11, and a second end 18, located 
adjacent the rear of the material holding container. Asecond 
material transport means 20 is arranged to cooperate With 
the ?rst material transport means 14. 
As is shoWn in FIGS. 2A to 2E, the second material 

transport means preferably comprises a second endless belt 
21 running over a plurality of second rollers 16‘, at least one 
of Which is driven by a propulsion means (not shoWn), 
Which may be regulated With respect to its speed. The second 
endless belt has a third end 22 and a fourth end 23, the third 
end being adjacent the second end 18 of the ?rst endless belt 
15, and the fourth end pointing in the direction of the desired 
material discharge. Amaterial collector hood 44, situated on 
the second endless belt at its third end 22, may be used to 
catch material that is dropped from the ?rst endless belt 15 
onto the second endless belt 21. The second material trans 
port means 14 further comprises a material hold-doWn 
means 30 arranged closer to, and frictionally engageable 
With, the third end 22 of the second endless belt 21. The 
material hold-doWn means is movable betWeen tWo 
positions, one loWered position Where the material hold 
doWn means is in contact With and pressed against the 
second endless belt, and one raised position in Which the 
material hold-doWn means is securely held at a distance 
above, and Without touching, the second endless belt. 
As shoWn in detail in FIGS. 4A and 4B, the material 

hold-doWn means has a ?rst Wheel shaft 31 With a ?rst Wheel 
32 and a second Wheel 33, a second Wheel shaft 34 With a 
third Wheel 35 and a third endless belt 36 running from the 
?rst Wheel shaft to the second Wheel shaft and resting upon 
the ?rst Wheel, the second Wheel and the third Wheel. The 
?rst Wheel shaft 31 and second Wheel shaft 34 are connected 
by a frame means 29. The third Wheel 35 is arranged 
substantially centred on the second Wheel shaft 34 and the 
?rst Wheel 32 and the second Wheel 33 are substantially 
equidistant from the centre of the ?rst Wheel shaft 31. 
Referring back to FIGS. 2A to 3B, the third endless belt 36 
is propelled by frictional forces betWeen the second endless 
belt 21 and the third endless belt. The material hold-doWn 
means 30 is pressed doWnWards so that the bottom of the 
third endless belt is pressed against the top of the second 
endless belt 21, simultaneously the bottom of the third 
endless belt is pressed against a plurality of support Wheels 
37. The plurality of support Wheels are arranged in pairs 
attached to each end of support Wheel aXles 37‘, and each 
support Wheel aXle is attached to the frame means 29 so that 
the plurality of support Wheel aXles are substantially parallel 
With each other and, preferably, also With the ?rst Wheel 
shaft 31 and the second Wheel shaft 34. The distance 
betWeen the individual support Wheel axles 37‘ preferably 
corresponds to the distance betWeen individual support 
rollers 19 arranged on the second material transport means 
20 to support the second endless belt 21 in a bent funnel 
shape. Thus, a pair of support rollers 19 are arranged With 
the respective longitudinal aXis at an angle to each other, 
Where the angle is preferably greater than 90 degrees but not 
greater than 180 degrees. 
As shoWn in detail in FIG. 5, the material hold-doWn 

means 30 is attached to a support 38, Which is arranged to 
hold the material hold-doWn means in the raised position 
and to alloW the material hold-doWn means to sWivel doWn 
to its loWered position. The support has a forWard part 40 
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and a rearward part 41. A swivel mechanism 42 is mounted 
on the forward part of the support and connects the support 
to the frame means 29, to guide and hold the material 
hold-doWn means in its loWered position, Whilst a holding 
means 43 is arranged on the rearWard part of the support, to 
hold the material hold-doWn means securely in its raised 
position. 

The arrangement With three Wheels holding the respective 
ends of the third endless belt 36 improves the tracking of the 
third endless belt, Which is self-tracking on the ?rst, second 
and third Wheels, 32, 33 and 35, respectively, even if the ?rst 
Wheel shaft 31 and the second Wheel shaft 34 are not 
longitudinally parallel to each other, i.e. out of alignment, 
i.e. the third endless belt stays centred on the three Wheels 
even at higher speeds. In order to achieve the self-tracking 
properties of the third endless belt, the third Wheel 35 has to 
be closest to the discharge end of the second endless belt 21, 
compared to the ?rst and second Wheels, 32 and 33 respec 
tively. Outer Wheels 39 are optionally arranged at the 
eXtreme outer ends of the ?rst Wheel shaft 31, so that the 
third endless belt 36 runs betWeen the outer Wheels and not 
on the outer circumference of the outer Wheels. 

The material emptied from the material holding container 
is propelled to a relatively loW speed on the ?rst endless belt 
15. The second endless belt 21 is driven at a relatively high 
speed, to impart a high energy to the material to be dis 
charged. In this Way, the material may be deposited at a 
distance from the fourth end 23 of the second endless belt, 
making it unnecessary to place the vehicle close to the 
intended material deposit location. To hold the material 
securely on the second endless belt 21, until the material 
reaches the desired velocity, the material hold-doWn means 
30 is arranged to press the material onto the second endless 
belt. This prevents the material from being scattered from 
the endless belt prematurely, thus improving both the ef? 
ciency of the system as Well as the environmental safety of 
the operator of the system and anyone in the vicinity of the 
system. The material being discharged from the second 
endless belt 21 can be accurately placed at the desired 
remote location from the system by throWing the material a 
certain distance from the discharge end (the fourth end 23) 
of the second endless belt. 

It should be clearly understood that it is not intended that 
the invention be limited to the speci?c preferred embodi 
ments described above. Thus there Will be many variations 
Which Will be apparent to those Who are knowledgeable in 
the ?eld, and such variations are considered to be Within the 
scope of the invention as de?ned by the folloWing claims. 
What is claimed as the invention is: 
1. A system for discharging material from a vehicle, said 

system comprising 
a material holding container mounted on said vehicle, 

a ?rst material transport means, arranged under said 
material holding container, to transport material from 
said material holding container, said ?rst material trans 
port means being propelled by a ?rst propulsion means, 

a second material transport means, arranged adjacent said 
?rst material transport means and comprising a con 
veyor having a second endless belt With an upper 
surface to receive material from said ?rst material 
transport means and to deliver material from said ?rst 
material transport means to a desired location remote 
from said vehicle, said second endless belt being pro 
pelled by a second propulsion means, 

a material hold-doWn means arranged and held on said 
second material transport means by supports, movable 

15 

25 

35 

45 

55 

65 

6 
betWeen a raised position and a loWered position by 
being manipulated by at least one sWivel arm, to bias 
material securely onto said upper belt surface of said 
second material transport means, in the loWered 
position, until the material has been accelerated up to a 
travel speed of said second material transport means, 
Wherein said material hold-doWn means has a ?rst 
Wheel shaft With a ?rst Wheel and a second Wheel, a 
second Wheel shaft With a third Wheel and a third 
endless belt running from said ?rst Wheel shaft to said 
second Wheel shaft and resting upon said ?rst Wheel, 
said second Wheel and said third Wheel, said ?rst and 
second Wheel shafts being mounted on a frame means, 
and Where said third Wheel is arranged substantially 
centred on said second Wheel shaft and said ?rst Wheel 
and said second Wheel are substantially equidistant 
from the centre of said ?rst Wheel, shaft, said frame 
means being securely mountable on said second mate 
rial transport means and said at least one sWivel arm 
pivotably connected at one end of said at least one 
sWivel arm to said support and at an opposite end of 
said at least one sWivel arm to said frame means of the 
material hold doWn means so that, When said material 
hold-doWn means is in said loWered position, said third 
endless belt of said material hold-doWn means is pro 
pelled by frictional forces betWeen said third endless 
belt and said second endless belt of said second mate 
rial transport means, so that said third endless belt tends 
to be self-tracking When it is propelled by said second 
endless belt of said second material transport means. 

2. A system according to claim 1, Wherein said ?rst 
material transport means comprises a loW speed ?rst endless 
belt running over a plurality of ?rst rollers, said ?rst endless 
belt having a ?rst end, located adjacent said material holding 
container, and a second end, located aWay from said material 
holding container. 

3. A system according to claim 2, Wherein said second 
endless belt has a third end, located adjacent said second end 
of said ?rst endless belt, and a fourth end, pointing in the 
direction of the desired material discharge. 

4. A system according to claim 3, Wherein said system 
further comprises a plurality of material feeding hoppers 
arranged at a loWer part of said container, and said ?rst 
material transport means is arranged to transport material 
from said plurality of material feeding hoppers. 

5. A system according to claim 3, herein said material 
hold-doWn means is arranged above said second endless belt 
and in frictional contact With said second endless belt, said 
third endless belt being propelled by frictional forces 
betWeen said second endless belt and said third endless belt. 

6. Avehicle comprising a system for discharging material 
from a vehicle, said system comprising 

a material holding container mounted on said vehicle, 
a ?rst material transport means, arranged under said 

material holding container, to transport material from 
said material holding container, said ?rst material trans 
port means being propelled by a ?rst propulsion means, 

a second material transport means, arranged adjacent said 
?rst material transport means and comprising a con 
veyor having a second endless belt With an upper 
surface to receive material from said ?rst material 
transport means and to deliver material from said ?rst 
material transport means to a desired location remote 
from said vehicle, said second endless belt being pro 
pelled by a second propulsion means, 

a material hold-doWn means arranged and held on said 
second material transport means by supports, movable 



US 6,305,896 B1 
7 

between a raised position and a lowered position by 
being manipulated by at least one sWivel arm, to bias 
material securely onto said upper belt surface of said 
second material transport means, in the loWered 
position, until the material has been accelerated up to a 
travel speed of said second material transport means, 
Wherein said material hold-doWn means has a ?rst 
Wheel shaft With a ?rst Wheel and a second Wheel, a 
second Wheel shaft With a third Wheel and a third 
endless belt running from said ?rst Wheel shaft to said 
second Wheel shaft and resting upon said ?rst Wheel, 
said second Wheel and said third Wheel, said ?rst and 
second Wheel shafts being mounted on a frame means, 
and Where said third Wheel is arranged substantially 
centred on said second Wheel shaft and said ?rst Wheel 
and said second Wheel are substantially equidistant 

15 

8 
from the centre of said ?rst Wheel shaft, said frame 
means being securely mountable on said second mate 
rial transport means and said at least one sWivel arm 
pivotably connected at one end of said at least one 
sWivel arm to said support and at an opposite end of 
said at least one sWivel arm to said frame means of the 
material hold doWn means so that, When said material 
hold-doWn means is in said loWered position, said third 
endless belt of said material hold-doWn means is pro 
pelled by frictional forces betWeen said third endless 
belt and said second endless belt of said second mate 
rial transport means, so that said third endless belt tends 
to be self-tracking When it is propelled by said second 
endless belt of said second material transport means. 

* * * * * 
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